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066 Abstract. Male Sprague-Dawley rats weighing between 180 and 220 g and mainiained -
067  under controlled lighting and iempcerature conditions were used in this experiment. Animals
068  were given cthanol (3 g/kg. p.o.) 24 h aftcr fasting. Onc group was given ethanol at 10.00 h
- 069  (light phase) and the other at 22.00 h (dark phase). One hour later. the treated animals with
070  their proper controls were sacrificed and the mucosa of the stomach. duodenum, ileum and
H 71 colon were scparated and assayed for choline acetvitransferase (ChAT) and acetylcholines-
072  terase {AChE) activities. Dala obtained indicate that the administration of cthanol resulied
073  in significant decline (p < 0.01) in ChAT activity in the stomach and the colon during the
074  light phase. A significant increase (p < 0.01) in ChAT activity was also noted in the ileum
075  during the dark phase. There was a significant decrease (p < 0.01) in AChE activity in the
076  stomach during the dark phase. The administration of ethanol also resulted in a significant
077  decline in AChE activity (p < 0.05) in the duodcnum and the colon (p < O.@g’ ). The results
078  obtained indicate that the gastrointestinal changes caused by cthanol administratiomfnay be
079  related 1o changes in the cholinergic enzymes of the mucosa of the gastroin?%lstinai track
| .
N
082 Introduction s
P O
H 84 Evidence has been presented by many in- -
085  vestigators suggesting that ethanol inhibits
086  the neuronal rclease of acctyicholine (ACh).
H 87 Invivostudies showed that low doscs of cth- Lt
088  anol reduce the release of ACh into cercbral -\ .
089  cortical cups and push-pull cannulas in the A
090  midbrain [8. 19]. It has been shown that in_ . .
091 \Lu\r_o‘ administration of ethanol diminished R
092 synaptic transmission through the supcrior
093  ccrvical ganglia [14]. In addition, cthanol o
064  was found to inhibit the spontaneous release This is your voucher copy;
H 95 of ACh from brain cortical slices | 3]. In com- please rewurn the other set of proofs only.
096  parison 10 other transmitters, it has been Dieses Exemplar ist lhr Beleg;
H 97 shown that acctylcholine is the_most scnsi- _ bitte senden Sie nur das andere Exemplar zu-izk.
H 98 tive ncurotransmitler 10 inhibi'ilon by ctha- - Ceci est votre exemplaire justificatif;
099 nol [3]. - veuillez seulement nous retourner V'atre épre2ve.
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The snhabstory cffect of cthanol on electri-
cally stimulailed relcasc of ACh is most likely
an effect related to the cholinergic neurons,
since no other neuronal system has been
described to have the ability 10 accumulate
cholinc at low concentrations, 10 convert it
into ACh and to storc it in svanaptic vesicles
for release [3]. As further support for cholin-
ergic involvement in the effect of ethanol in
the brain, i1t was shown that an acute dose of
cthanol docs increase the stcady-state con-
cg¢ntration of acetyicholine in the rat brain
[10, 12]). Moreover, ethanol was found to
alter the high affinity of choline uptake in
the rat br¢in [11, 12).

Changes in the brain cholinergic enzyvme
activity have also been reported [22]. It has
been repor{d that after 4 days of ethano!
treatment, there was an increase in choline
acetyltransferase (ChAT) activity in
striatum as comparcd to untrcated controls
[6]. On the other hand. a decrecase in both
ChAT and acetylcholinesterase (AChE) ac-
tivities in the whole brain afier 21-35 days
of cthanol trcaiment has been reported [21].
Mareover, iliwas reported that ethanol and
barbituratcs hehave similarly with regard to
the choIinergxcfactivity in the CNS, although
the effects of acute and chronic treatments
were different [18].

It has been demonstrated that intralumi-
nal ethanol, in concentrations normally
found in the duodenojejunal lumen after
moderate drinking, causes mucosal mdrpho-
logic lesions and alterations in the mucosal
microcirculation {9, 17]. Ethanol was_found
1o cause an alteration in jejunal morphology
and fluid secretion, and that these changes
are accompanied by an increase in mucosal
arteriolar blood flow, shunting of blood
through non-capillary microvessels, hyper-
mia, hemoconcentration, and enhanced the
loss of plasma protein into the gut lumen [2).
Ethanol at 20% concentration decreased
acid sccretion in the siomach 1o onc third of
control values [20]. ’
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The purposc of the present mvestigation
was to study the cffcct of oral cthanol admin-
isiration on the key enzymes of the choliner-
gic system of different gastrointestinal re-
gions. We studied the diurnal effect of etha-
nol on ChAT (EC 2.3.1.6) and (EC 3.1.1.7).
Knowledge of the cffect of cthanol on these
cholinergic enzymes will enable us to under-
stand the mechanism of action of ethanol on
the gut.

Materials and Methods

Male Spraguc-Dawilcy rats weighing 180-220 g
and purchased from Southern Animal Farms (Prat-
ville. Ala.) werc uscd in this study. They were adapted
to a tcmperature of 21 = 1) °C in an cnvironmental
chamber equipped 1o provide 23.25 cd/m° of cool,
white fluorescent light for 2 minimum_ period of 2
weeks. The light pericd in the chamber was auiomati-
cally timed to last from 08.00 to 20.00 h followed by a
12-hour dark period. Standard pellet diet (Purina. St.
Louis. Mo.) and watcr were provided ad libitum,

In this experiment. 24 anmumals were randomly
divided into four groups. In the first group. the ani-
mals were given 3 g/kg of ethanol (20% w/v) in saline
orally at 10.00 h. The second group. the control group
was given saline. The third group had the same treat-
ment as the first, but:wese given cthano! at 22.00 h.
The fourth group was given saline and served as a
control for the third group.

One hour after each trcaiment all animals were
sacrificed by decapitation. The stomach. duodenum.
ileum and colon were separaicd on ice and the mu-
cosa of each was gently scrapped {from cach region by
means of a scalpel. The mucosa of each was used for
the assay. AChE activity was assaved using a spectro-
pholometric method [7). Each tissuc was homoge-
nized (1% w/v)in 0.1 Af icelcold buffer (pH 7.4) can-
taining 0.1 % Triton X-100 (Sigma}). AChE activity in
cach homogenate was immediately determined and
expressed as nano moles of substrate (acctvithiochol-
inc iodide. Sigma) hydrolyzed per minute per mifli-
gram of tissue. For ChAT activity. cach tissue was
homogenized (1% wiv) in 0.5 Af ice-cold phosphate
bufler (pH 7.0). CRAT activity was dctermined using
a spectrophotometne method |4} and was cxpressed
as micromolces of acetyl CoA sullhvdnl formed per
minute per milligram of tssuc.

Data were statistically analvzed using onc-way
analysts of variance {23). The significance of the dif-
ference between the mceans of various 11ssucs wWere
determined using the LSD st [23).
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Figure | shows that oral ethanol adminis-
tration resulicd in a significant dechine (p <
0.01) in AChE activity of the stomach in the
dark phasc with no significant change in the
light phase.

Thécre was a significant decline (p <
0.05) th AChE activity in the light phasc of
the duodenum. Figure 2 shows that there
was no significant change in the dark
phase.

The effect of ethano! administration on
the AChE acuvity of the ilcum is presented
in figure 3. There was no significant differ-
cnce between control and cthanol-trcated
groups in both the light and dark phases.

In figure 4. it is shown that there_was a
significant decline (p < 0.05) in AChe activ-
ity of the colon in the light phase with no
significant change in the dark phase.

A significant decline (p < 0.01) of ChAT
activity was seen following ethanol admoin-
istration in the stomach during the light
phase. There was no significant change of
ChAT activity in the dark phase (fig. 5).

Figure 6 shows that there were no signifi-
cant changes in ChAT activity of the duode-
num following ethanol administration dur-
ing both the light and dark phases.

In the ileum, as depicted in figure 7, there
was no significant change in ChAT activity
of the ileun during the light phase, whereas
there was a significant increase (p < 0.01) in
the dark phase following cthanol administra-
tion. .

Figure 8 represents the effect of ethanol
on the activity of ChAT in the colon. There
was 2 significant decline in ChAT activity [p
< 0.05) in the light phase with no significant
effect during the dark phase.

Discussion

Results of this study indicate that the
cfiect of ethanol on cholinergic aciivity var-
ics in differcnt pants of the gastrointestinal
tract. This is scon by variations in the activ-
ity of the enzymes. AChE and ChAT, used as
markers for cholinérgic acuivity. These activ-
wies also vary diurnally, It has been shown
that levels of pizsma cthanol display a diur-
nal rhythm [24) Thirty munutes afier the
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plasma level occurred during the dark phase
at 02.00 h and the Jowest level occurred dur-
ing the hight phase at 10.00 h. In all tissucs
studicd 1n the prescnt cxperiment, there
were differences 1n the cffcct of cthanol on
cholincrgic cnzyme activity during the light
and dark phases except in the effect on
ACHhE in the ileum and ChAT in the duode-
num. These cffects could be attributed to the
activity versus inactivity phases of the ani-
mal.

Results of this experiment are compara-
ble to those of other investigators on etha-
nol-induced hypothermia [24). These inves-
tigators found cthanol-induced hypothermia
varicd in a circadian manner with the great-
est effect being observed at 10.00 h and the
least effect at 06.00 h.

A positive correlation betwéeén lowered
body tempcerature and the scverity of gastric
lesions has been suggested [1]. and the
marked fall in body temperature during
stress affects the induction of parasympa-
thetic stimulation rcsulting in ulccration
{25]. The parasympathetic discharge also has
been implicated in the ulcerogenic process
[3]. During stress, like in alcohol consump-
tion. experiments have shown an alteration
of the central cholinergic activity in the
spontaneously hypertensive rats. Since cho-
linergic activity is a2 major activator of gas-
tric secretion. which in turn affecis the gas-
tric mucosa, the present work lends support
10 this idea. Morcover, clcvation of gastric
acid sccretion without a paralle] increase in
Jsmucosal blood flow will result in ulceration
and changes in the local microcirculation of
the gastric mucosa [13].

Morc significant changes were found in
cholinergic activity during the light phasc as
compared to the dark phase. It is known that
rats are nocturnal. Therefore. they are more
acuve at night. Fasier metabolism at might
duc to greater activity might account for less
changes 1n cholinergic activity during the
active period.
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Circadican rhvthm cffects of ethanol has
already been reported for epinephrine and
norephinephrine. Alcohol intake resulted in
a disorder of the sympathoadrenal system
over 2 days afier the circadian rhythm of cat-
ccholaminc cxcretion changed [15]. In an
effort to show the effect of phase-shift in the
photoperiod  of ethanol effect, activity
counts showed an inconsistent profile fol-
lowed by a reducced frequency of occurrences
in micc housed in complete darkness com-
pared to the controls [16].

Data from the present investigation indi-
catc that ChAT and AChE activitics in scv-
cral Gl tract regions arc responsive to ctha-
nol. Although the inhibition of ChAT activi-
ties noticed in some regions of the GI tract
might be related 1o the iphi_hilory effect of
cthanol on ACh releasc [%, 8 19]. this study
docs not address the mechanism(s) by which
cthanol can affect this cholinergic cnzyme.
Obviously. a study dealing with ACh level
and tumover rate would further our under-
standing of the action of cthanol on the GI
tract.
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Fig. 1. Effect of cthanol (3 g/kg) on AchE activity
of the stomach during the light and dark phases. Each
bar represents the mean + SEM of 6 animals. Aster-
isk tndicatcs that the treated group was significantly
different from the control group (p < 0.01).

Fig. 2. Effect of ethanol (3 g/kg) on AChE activity
of the duodenum duning the light and dark phascs.
"Each bar represents the mean[SEM of 6 animals.
Asterisk ihdicalcd that thie treated group was signifi-
caml\ diffcrent from the control group (p < 0.05).

Fn-- 3. Eficct of ethanol (3 g/kg) of the AChE activ-
ity of the ileum during the light and dark phases. Each
bar represents the mean = SEM of 6 animals.

Fig. 4. Effect of cthanol (3 g/kg) on AChE activity
of the colon during the light and dark phases. Each
bar repfescnts the- mean * SEM of 6 animals. Aster-
isk indicales that the treated grop was significantly
different from the control group (p < 0.01).

Fig. S. Effects of cthanol (3 g’kg)on ChAT activity
of the stomach du uring the light and datk phases. Cach
bar represents the mean 'SEM of 6 animals. Asterisk
indicales that the trcated group was significantly dif-
ferent from the control group {(p < 0.01).

Fig. 6. Effect of ethanol (3 g’kg) on ChAT activity
of the duodenum during the light and dark phases.
Each bar rcprescnts the mcan(ZSEM of 6 animals.

Fig. 7. Effect of ethanol (3 g/kg) on ChAT activity
of the tlcum during the light and dark phases. Each
bar represents the mean +. SEM of 6 animals. Aster-
isk tndicates that the treated group was significantly
different from the control group (p < 0.01).

rFw3Fig. 8. Effect of cthano! (3 g/kg) on ChAT
activity of the colon during the Light and dark phases.
Each bar represents the mean = SEM of 6 animals.
Asterisk indicates that the treaicd group was signifi-
cantly different from the control group (p < 0.01).
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